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Datacenter Classification
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Hyperscale Co-Location Edge

• Will be able to significantly 
reduce costs of operating 
center and add additional 
servers

• Additional power will be 
directed from cooling to 
computing power, resulting 
in more cloud capabilities

• More efficient cooling 
processes result in cheaper 
operating costs, resulting in 
higher margins 

• Additional computing power 
allows for additional renting 
capacity

• Better cooling will empower 
edge data centers to be in 
more locations and more 
renting capacity

• Reduced cooling offers 
wider applications and 
adoption of edge data 
centers



Forecasted Market Growth
‣ Significant growth in domestic and international markets
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Source(s): Cloudscene; ID 1228433



Hyperscale Trends
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‣ Robust growth driven by tech giants
Growth Trends Capital Expenditures

Note: Worldwide; Q1 2016 to Q4 2019
Further information regarding this statistic can be found on page 56.
Source(s): Synergy Research Group; Statista estimates; ID 1109393

Note: Worldwide; 2015 to 2020
Further information regarding this statistic can be found on page 55.
Source(s): Cisco Systems; Synergy Research Group; ID 633826



Colocation Trends
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Global colocation data center market revenue 2019 & 2025

‣ The “real estate” play

Source(s): Vertiv; ID 496373



Edge Trends
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‣ The “IOT/Connectivity” play

Source(s): Vertiv; ID 496373

Growth Trends Capital Expenditures

Source: Statista



Market Basics – Investment Trends
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Venture Capital Investments Private Equity Investments

$10 B+ $90 B+



Business Model Types
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Why Revenue Structure Matters

Ownership

Efficiency

• Revenue structure  dictates behavior in the data center 
energy consumption space 

• Companies are incentivized to reduce environmental 
footprint in order to reduce costs and increase revenue

• From 2010-2018, the amount of computing performed by 
data centers increased by 550%, however the amount of 
energy used increased by only 6%

• New technologies and the desire to keep costs low have 
drastically improved energy efficiency, but there is still a 
long way to go
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Revenue Structure -> Incentivizes Behavior
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Hyperscale

How is More 
Computing Power 

Utilized? 

Gather

Co-Location/Edge

Cost Cutting
Additional Cloud Capabilities Additional Renting Capacity



Techno-Economic Analysis Model Executive Summary
‣ Hyperscale and Co-Location/Edge Use Additional Computational Power Differently

– Hyperscale uses power savings from cooling efficiency to lower OpEx and additional 
computational capabilities

– Co-location/Edge uses power savings from cooling efficiency for additive revenue 
streams and additional usages

‣ CapEx Most Expensive Data Center Expense
– Capital Expenditures take a significant time to payback and most investors need a 

quick return (~7 years)

‣ Data Centers Are High-Margin and Lowering OpEx Can Be Very Lucrative
– Data Centers operate between ~5-30% margin and any way to lower the operating 

expenses is very desirable to operators
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Techno-Economic Analysis Model - DCF
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Techno-Economic Analysis Model - DCF
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Techno-Economic Analysis Model - DCF
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Next Steps
‣ As part of this program, ARPA-E intends to create a single TEA platform that 

could be utilized to evaluate the benefits of competing technology options in 
various workstreams

‣ Possible support required from EPCs, national labs etc. to develop this 
independent model that could eventually be open sourced (e.g. NREL System 
Advisor Model)
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https://arpa-e.energy.gov
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